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(54) Title: SHORT STRAND ORIENm 
(57) Abstract 

An orienter is fanned by a plurality of decks including an upper 
deck, a bottom deck and at least one intermediate deck stacked one 
above the other, substantially vertically extending passages are defined 
in each of the decks, the width of the passages of the bottom deck is 
preselected to a width (Yg) sufficicnUy small to ensure djc orientation 
of tile strands (16) to the desired mean orientation and relative to a 
direction substantially pcipendicular to die direction in which the widtfi 
have passages measured. The width of the passages above the lower 
deck arc made progressively larger in accordance with the following 
formula: 2^^ Yb. where n is tiic number of decks above the mat and 
Yb is the width of the passages duwi^ the bottom decL Tie side 
passages in all the decks are substantially aligned vertically, with both 
the passages in the top deck bisected in two equal passages in the deck 
immediately therebelow. 
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I 

SHORT STRAND ORBENTER 

Field of Invention 

The present invention rdates to a strand oiienter, more pardculaify, the present 
5 invention rdates to a nuilti-dedc strand orienter for orienting strands without significant 
s^regation of the strands by length. 
Background of the Invention 

The concept of orienting straiKis hy passmg the strands through namow vertical 
passages (compared with the axial length of the strands to be oriented) is pracused in the 
1 0 wafer board or strand board industry and has been for some time. 

One such device is shown in U.S. patent 3,1 15,431 issued December 24, 1963, to 
Stokes et al. This device includes the plurality of intermeshed rotating disks mounted on a 
plurality of substantially parallel side-by-side shafts positioned in a plane. The disks on the 
shafts are uniformly positioned intermediate disks on their adjacent shafts. In the 
15 arrangement described, the disks on adjacent shafts turn in the same direcdon, except for the 
last disks in the sequence which tum in the opposite direction. This type of airangement 
(heretid)elow refenred to as the Stoke's arrangement) has been found satis&ctoiy particulariy 
for use with long strands. The disclosure of the Stokes et al. patent is incorporated herein by 
reference. 

20 Another similar device is shown in the Burkner U.S. patent 4,666,029 issued }Aay 

19, 1987 but wherein the disks on adjacent shafts are arranged in pairs in side by ade 
relationship with the (fisks finming one of the pairs defirang one side of an orienting passage 
and the disks fonning the next axially space pair defining the other side of This 
anangement (herdnafter referred to as Buricner*s arrangement) is also satis&ctoiy but the 

25 Stokes' arrangement is less complicated and appears to be about as effeaive in aligning the 
strands as the Buricner arrangement. The Buricner et al. patent is incorporated herein by 
reference. 

Both of these devices use thdr rotating disks to carry the longer lengdi strands that 
did not pass direcdy between die axially spaced disks along the top of die di^ toward one 
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end where the axial spacing between the disks is wider so that the long stnmds are 
preferentially positioned towards one end of the orienter and the short strands at the other. 

In a modified version of the arrangements as desciibed in Crittenden et al.'s U.S. 
patent no. 5^25,954 issued July 5, 1 994, at least a pair of decks, i.e. preoiienter and orierter 

5 aroused. Tliis significantly improved the operation of the system and b^^ 
stnmds, in particular, tong strands over about 6 inches pass through 
the bottom orienting deck more easily by first tipping the strands via the disks m the 
preorienter and directing them more efifectwdy into the relatively narrow passages in the 
orienter. This system provides a significant improvemem over both the Bmkner and Stokes 

10 arrangements and is paiticulariy suited for handling long strands. 

The orienting system of US patent 5,325,954 generally employs a relatively long 
bottom deck with wider axial disk spacing toward one end of the orienter, but does not 
segregate the strands by length to the extent that occurs with the Burkner and Stokes 
arrangements. 

15 It is known that the height of the lower edge of the bottom orieming deck above the 

mat or lay-up formed on the collecting beh has a significant faifluence on the retained 
oriematbn of the wafers or strands on the belt. The larger this space the greater the loss of 
orientation of the strands as attained in the oriemer, thus it is preferred to keep this distance 
relatively small in the order of between 1 and 3 inches, preferably smaller to minhnize this 

20 loss of orientation. 

It win be apparent, if there is station of the strands by length, the strands are laid 
on the collecting belt over a longer fcsngth of the belt. This is not in itself a problem, 
however, if the distribution of strands along the length of the orienter is not uniform, the 
hdght of the mat above the belt wifl build at a nonuniform rate so that the height of the mrt 

25 above the bdt win form a hun^) towards one end of the orientCT. 

This means that the sloped bottom deck of the orienter must be adjusted to 
accommodate the hump so that the spacing between the bottom deck and the top of the 
strands on the belt may be set at the desired distance at the top ofthc hump but anywhere off 

the hump, so that the average angle of orientation of strands in this part of the orienter is 
30 significantiy increased, i.e. orientation is tost. 
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U.S. patent 3,807,931 issued Apvl 30, 1974 to Wood et al. describes another form 
of orienter which uses a number of vertically stacked decks each formed by stationary 
vertical fins each provided with a vibrating cap that improve movement of the wood panicle 
therebetween. Eadideckhasanimiberoffinsthatisaniultipleofthenumberoffinsinthe 
5 deck immediatdy above it so that the fins on the upper dedc direcdy overlie corresponding 
fins on the lower deck and the flow of strands is dwided by the upper dedc and the divisions 
so formed fiirther subdivide by the next lower deck. In this device, the pacing between the 
fins on the top deck is about half the average length the strands that are to be oriented and 
the spadng between the upper and lower deck is defined as the distance greater than the 
10 average length of the strands. The orienting system of this patent cleariy would not be 
efiective for long wafers nor would it fiinction well for conventional length (3 to 4 inch) 
strands. 

Canadian patent 920,529 issued February 6, 1973 to Turner et al. shows yet another 
form of orienter \^erdn partition walls are deagned to move to prevent plugging. 
] 5 Brid*Description of the Present Invention 

It is an object of the present invention to provide a multi-deck orienting ^em 
controlling the strand throughout tiieir passage there through to minimize segr^ation of tiie 
strands by length and reduce the possibilities of strands being caught in the orienter and 
causing blockage. 

20 Broadly, the present irwention relates to an orienting system for orientiiig wood 

strands compri^g a top deck, a bottom deck and at least one intermediate deck between 
said upper and bottom decks to form a series of said decks stacked substantially vertically 
one above the other, substantially vertically extending passages through eadi of said decks, 
each of said passages being defined by a pah* of spaced walls, said walls in at least said top 

25 deck being defined by axially spaced disks radially extending from a plurality of parallel 
shafts, said passages tiirough said bottom dedc having a presdected widtii y measured in a 
first direction between said walls of said bottom deck sufiBciently small to ensure orientation 
of said strands passing theretiirough to the desired mean angular deviation relative to a 
second direaion substantially perpendicular to said first direction, said passages in an upper 

30 deck of a pair of vertically adjacent decks in said series have widtiis are correlated with 
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passage widths of passages through the adjacent lower deck of said at least one pair of 
decb so that a passage through said upper deck of pair of adjacent decks in said series is 
biseaed into two passages by passages formed through said lower deck of said pair of decks 
so that roateiial passing downward though a passage in said upper deck Ms on only one top 
5 edge of a common wall of said two passages in said lower deck and means to rotate said 
Asks. 

Preferably, the axial spacing of disks on the same shaft in said top dedc will be at 
least equal to the maximum cut length of strand to be oriented. 

Preferably, said walls of said passages in an upper deck are substantially verucally 
10 and axially aligned with walls of passages in a deck imme(fiately therebdow. 

Preferably, said vertical passages in eadi of said intermediate and said top decks 
portioned above said bottom deck have a width substantially equivalent to (2f y for a Stokes 
disk arrangement v^ere n is the number of decks above said bottom deck. 

Preferably, at least the upper edges of all of said passages are foraied by edges of 
1 5 disks mounted in axially spaced relationship on shafts 

Preferably, said walls of said passages in all of said decks will be formed by axially 
spaced disks mounted on said shafts. 

Preferably, all of said shafts in any one of said decks will be arranged in a plane. 

Preferably, said disks on one shaft will be mounted midway between said disks on an 
20 adjacent shaft in each of said decks. 

Preferably, said ^laft in adjacent decks will be arranged in substantially the same 
vertical plane. 

BriefDescription of the Drawings 

Further features, objects and advantages will be evident from the foDowing detailed 
25 desoiption of the preferred embodfiments of the present mvention taken in conjunction with 
the accompanying drawings in ^ch; 

Figure 1 shows a schematic airangement of a plurality of orienting systems 
constructed in accordance with the present invention and arranged in side by side 
relationship. 
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Figure 2 is a section parallel to the direction of belt movement through a typical 
orienting syston constmcted in accordance with the present invention 

Figure 3 is a schematic section along the lines 3-3 of Figure 2 illustrating the 
prefetred anangement of the disks fonning the »de walls of the passage. 
5 Description of fhe Preferred Embodiments 

Figure 1 shows an orienter incorporating three oriendng systems constmcted in 
accordance with the present mvention as indicated at 1, 2 and 3 aitanged in side by side 
relationship for laying a mat or iaynip indicated at 12 on a conv^r or the li^^ 14. The mat 
12 forms a lay up for roanu&cuire of consolidated oompoate wood products from the 
10 material (wood strands) orienters 1, 2 and 3. It will be apparent that while 3 orienting system 
constniaed according to the present invention have been shown in figure 1 show how the 
systems may be -placed to take fiill advantage of a spedfic type of distribution system feeding 
an orienting system constmcted in accordance with the present invention i.e. any one or more 
of the systems 1, 2 or 3 may be used independently or in combination with other orienting 
1 5 systems of the present mvention. 

The wood strands normally used with the orienter system of the present invention 
may have any reasonable length - generally^ less than about 12 inches, a tluckness less than 
about .25 indies, normally less than about 0.05 inches, a vAAh generally about 1/2 indi and 
up to about 3 inches with a length to width aspect ratio of at least 2. 
20 h the anangement 3histrated,stnuuls 16 are fed from a ccmeyor or th^ ISuang 

a spiked pk^ker roll or the like 20 to di^>erse the strands and feed them onto a pair of spaced 
apart distributing rolls 22 and 24 which are also in the form of spiked rdlers mounted m 
parallel spaced pan relationship so that in the illustrated arrangement, about one third of the 
strands pass between distributor rolls 20 and 24 and fonm an m-feed for fhe orienting system 
25 2, i.e. the middle orienting system, who-eas the distributing roD 22 distributes another third of 
the flow onto the orienting system 3 and the roll 24 distributes the final third onto the 
orienting ^rstem 1. Preferably, but it is not necessary, die flow to each of the orienting 
systems 1, 2 and 3 will be essentially the same. 

The incoming flows for the orienting systems 1, 2 and 3 as indicated at 26, 28 and 30 
30 M between partitbns or directing walls 32, 34, 35, 36, 37, and 38 ^ch delineate at least 
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the incoming width of the strands 26, 28 and 30 and may, as will be described below, cany 
on to form boundary walls between the orienting systems 1, 2 and 3. These directing walls 
32, 34, 35, 36, 37 and 38 direct the strands onto the uppo- or top deck of these respective 
orienting systems 1, 2 or 3 toward the p»iphery of the outside disks at a length preferably 

5 just inside of a vertical plane passing through the was of those outade disks (see the 
partitions 32 and 34 in Figure 2). 

With the orienting systems of the present invention, substantially all of the strands in 
the flows 26, 28 and 30 passed directly through their respective orienting systems 1, 2 and 3 
and leave their req)ective orienting systems over a relatively short lengtii as indicated at x in 

10 the direction ofmovement of the conveyor. 

This anrangement where the inconung strands in the flows 26, 28, 30 each pass out 
through its respective orienting systems 1, 2 and 3 as a relatively narrow stream measured in 
tiie mat or lay up length direaion (x) ensures that there is substantially no segregation of the 
strands by length rather tiie strands are laid in a more homogenous manner. Generally, the 

15 length x will be in the range of about 1 to 3 feet. 

Furthennore, by concentrating the laying of die strands over a relatively short length 
X, the sparing z between the bottom of the orienting system and the top 40 of the mat being 
formed may be maintained relativdy constant as indicated by the dimension z in Figures 1 
and 2. 

20 In die illustrated aixangement, the ade by ade orienting systems 1, 2 and 3 have been 

aligned horizontally. However, assuming the orientmg system 1 is the datum, the orienting 
system 2 may be moved vertically as indicated by the arrow 42 relative to the system 1 and 
sinulariy the orienting system 3 may be displaced vertically as indicated by the arrow 44 
relative to the orienting system 2 to position the bottom of each of the orienting systems 

25 idative to the top 40 of the mat being formed as reqiured, i.e. if the spadiig between the disk 
decks is agruficant, it may be more dearable to arrange the dedcs in a stepped rdarionship 
with the deck 3, i.e. upstream in the direction of movement in the belt bring positioned closer 
to the belt than the otiier two. 

It will be apparent tiiat though three orienting systems 1 , 2 and 3 have been shown in 

30 conibination, present invention may be employed witii a siiigle orientirig system or witii two 
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or more orienting systems. The use of three orienting systems is relatively convenient when a 
pair of (fistributing rolls, 22 and 24, are used as the main flow may be relatively eaaiy be 
HtviHpH mtn three senarate flows from a sinde sCHirce. 

As schemaiicaliy ilhistrated in Figure 2, each of the orienting systems (only one will 

5 be described) is formed by at least three decks, a bottom deck B, at least one inteimecfiate 
dedc I(i) and a top deck T (see also Figure 1). 

In the ilhistrated airangonent, only one intermediate deck has been shown. 
However, as indicated by the (i) a number of intermediate decks may be provided as reqirired 
to satisfy the requirements for the number of passage bisections based on the wdth y 

10 required in the bottom deck to obtain the required orientation and the length L of the strands 
being oriented as will be described below. 

It is important that the disks 44 be driven and suitable means schematically 
represented by the arrows 52 will be provided to drive the disks 44 • nonnally by driving the 
shafts 46. In the illustrated arrangement the disks at one end (oflF-going end) of the orienting 

15 system in each dedc have been shown driven in the oppoate direction to the other disks, 
however, this is not essential or even preferred. 

The axes of the shafts 46 in the diflSsrent dedcs are preferably arranged in a grid 
pattern. The axes of the shafts in a given deck are preferably aD poationed in a plane (see 
planes 54, 56 and 58 deagnated by dot dash lines in Figure 2) and the axes of the shafts in 

20 the series of stacked decks being positioned in stacked relationship in planes 60, 62, 64. 66 
and 68 in*ich are preferably substantially parallel The planes 54, 56 and 58 are preferably 
parallel and extend in a direction preferably substantially perpendicular to the direction in 
v^drich planes 60, 62, 64, 66 and 68 extend. Though the planes 54, 56 and 58 have been 
shown to extend substantially horizontally they may if desired be set to be substantially 

25 parallel to the top 40 of the mat being formed. 

In any event, ui the arrangement illustrated in Figure 2, each of the decb B, 1(0 and 
T are formed by a plurality of disks 44 mounted in axially spaced relationship on shafts 46. 
In the illustration in Figure 2, the shafts with tiie top deck T have been indicated by a ,. 
Also, the poation of shaft relative to one end (front) has been indicated numerically, i.e. in 

30 the 5 shaft system illustrated, as I for the shaft closest to the fix)nt 48 and 5 to ti^ 
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from the front 48. Similar numbering has been used in each of the decks. Each of the 
intermediate deck being designated as I(i)the o) indicating the position or number of decks that 
mtermediate deck is above the bottom deck B and the shafts are indicated in a amilar 
manner, i.e. 46(ui) is the front (first) shaft on the intermediate deck immediately above the 
5 bottom deck B. The <Usks and shafts on the bottom deck B bang indicated by the sinw^ 
reference numerals but with the subscript B indicating the bottom deck, e.g. 46©. 

In the illustration, all the disks, 44t, 44ii and 44b have essentially tiie same diameter 

D. 

The sparing between the adjacent disks mounted on substantially vertically aligned 
10 shafts, i.e. shafts 46(|T), 46(iii>, 46(ib). etc. is indicated by tiie dimaision t. TMs dimenaon t 
will normally be less than 2 inches and is likely to be closer to 1 inch and may be a n^ve 
number where the disks overlap. 

Overlapping of tiie disks in one deck with didcs in the adjacent higher or lower deck 
may be important where the overall hdght or the orienting system is important as 
15 overlapping agnificantly reduces the height of the system. The degree of ovalap obviously 
must not be sufficient and the disks must be positioned on adjacent decks to ensure tiiere is 
no interference between for the disks ion adjacent decks and one deck does not interfere with 
die operation of its adjacent decks. 

The dimension D is correlated witiitiie diameter d of the shaft 46 and the spacing S 
20 between shafts 46 in the same deck to ensure that the clearance between tiie shafts 46 in each 
deck is at least equal to the lengjh of strand to be processed, i.e. l/2(S-d) will nonmally be 
equal to at least tiie maximum lengtir L of a strand being processed (see tiie strand 52 at tiie 
top of Figure 2) and D/2 = r will be slightiy less than S-d to provide dearance.. 

Applicant has found tiiai the dimension D of 16 inches usmg shafts of diameter equal 
25 to about 2 inches and spaced 9 indies to operate very satis6ctoiy witii wafers or strands 
hsmng a maximum lengtii of less tiian about 6VS mches and an average of about 5Vi inches. 

In the illustrated arrangement, tiie disk have been shown arranged as described as 
above as a Stokes arrangement. However, they can equally wdl be arranged as a Buricner 
arrangement. The Stokes arrangement is however, preferred since the number of decks 
30 required may be reduced relative to a Burkner arrangement. 
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It is important that in any pair of adjacent decks in the sequence e.g. decks I<i) and B 
that the strands falling through the passages Pai) in deck I(i) to the passages P(B) can contact 
onlvoneedeeix. onlvthetoDofone of the walls ofthe passages P(B) in the dedcB so that 
eadi passages ?a\) m an upper deck of the pair of adjacent decks is bisected into two 
5 passages P(B)through the lower deck of the pair. Preferably the passages in the upper dedc 
will be bisected into two equal width passages in the lower deck and the total width of the 
two passages in the lower deck be equal to the width of the passage in the upper ded 
the pair Ognoring the disk or wall tUckness measures axially of the shafts. 

As shown in Figure 3, the axial spacing between the adjacent disk 44 measured 
10 betwe^ the center of the disks (axial of the shafts - ignoring the disk or partition wall 
thickness measured axially of the shafts) in each of the deck is set up as follows: The axial 
spadng of the disk 44 on the deck B is set at the dimension Yb vMcti is the required 
Amenaon to obtain the desired degree of orientation (mean angular deviation) of the strands 
fommig the mat 12, then each of the dedcs positioned tfaereabove will preferably be szed in 
1 5 relation thereto to ensure that the veitical passages defined between the disks in each deck, 
i.e. the passages Pt, ?m and Pb will increase in width according to the foliowir^ formula: 

wherdn Ye equals the width of the passages in the bottom dedc, i.e. vnth the passages Psand 
n equals the position of the deck above the bottom dedc counted fiom the bottom, i.e. the 

20 bottom dedc is not counted (\.t. the bottom deck B is equal to n=0), the first intermediate 
deck is the first deck (n=l), etc. In the illustrated anangement, the deck I(i) will be first deck 
up and the dimension Y(U) will be twice the dimension Yb and the dhnension Yy of the upper 
deck, since there are only three decks, will be equal to 2^^ Yb or 4 times Yb . 

It will be apparent that with the Stokes disk arrangement, the number of decks 

25 required is reduced relative to a Burkner arrangement since the width Yj is defined by disks 
on adjacoit diafts bisecdng the space between decks on the same shaft, i:e. in the Stokes 
arrangements the passage width is defined by the spacing between disks on adjacent shafts. 
With Burkn^, the passage width is defined fay the spadng between disks on the same shaft 
smce the spacing between disks on the same diaft in the top deck is also dependent on the 
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strand length L, i.e. at least as widely spaced as the length of the wafer, the number of decks 
required is less with Stokes then with Burkner. 

A. m*«.t«l there is a mininium dimension between adjacent disks on the same shaft 
intbe top ded: equal to or greater than the maxinwrn cut strand length Las indicator 

5 (fimeDaonAinFigurel 

When a Stokes anangemert is used, the disk on the adjacem shaft as indict 

dotted line in Figure 2 are a spaced distance A/2 in the top deck T; Le. A/4 in the 
intermediate deck I, and A« in the bottom deck and with three decks as illustrated A/2 = Yt 

= 4Yb. 

10 If the Buitaier arrangement is used the number of decks required is hi^ as the 

effective of the offeet of disb on adjacent shafts cannot be obtamed yet the aze of the 
passage is in each deck must be half the width of the passage through the deck immediatdy 
thereabove and the maximum width i.e. the width Yt must accommodate the strand length L 
* requiring that the actual passage width between adjacent disks on the same shaft be equal to 

15 dimension A as opposed to the 1/2A when Stokes arrangement is used. Tlie Stokes 
anangemem permits less decks because the strands see in any one position only that portion 
of the disk projecting above the disks on the adjacent shafts and thus the disk spacing on one 
shaft may be twice the reqmred passage mdth. 

It will be apparent that both the maximum wafer length and the degree of orientation 

20 wiU determine the number of intermediate decks that are required, it being important that the 
axial spacing in the bottom deck be narrow enough to obtain the required orientation and in 
the top deck be wider than the maximum cut length of the wafers being processed. For 
exampfc^ if a spacing of 1 inches between the disk 44b, i.e. Yb = V4 inch and the maxH^ 

wafer leqgth is say, 12 inches, then the first intermediate deck would have dimension Yn of 
25 2^'>Yb=1 inch, the second mtetmediatc disk deck would have passages with dimensi^ 
= 2''>Yb = 2 inches, the thiid deck will have passages of widths Yc = 2«'»Yb = 4 inches, and 
the next one would have dimension of Yw = 2'% = 8 inches and the top width Yt = 2^>Yb 
= 16 inches. 
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It will be noted that each of the passages Pt, Pn and Pb in the illustrated arrangement 
are directly vertically in line with the passages immediately thereabove and in effect, bisect 
the passage immediaidy thereabove, i.e. \;^en the position of the walls of a passage are 
defined in an upper deck, the decks therebdow will have passage walls (disks) in the same 
5 vertical plane. 

The use ofdisks in at least the top row deck T is bdieved to be essential. However, 
in the imennediate decks it nmy be de»rable to use vanes in place of the disks a^ 
the bottom deck, vanes may be used to replace the disk or in combination with (Usks to 
further improved orientation particularly to eliminate the gap g (shown in Figure 2) and 
10 maintain a more accurate spacing between the bottom of the vanes indicated by dotted lines 
at 60 in Figure 2. 

In an experimental set up, 16 inch diameter disks mounted on 2 inch diameter shafts 
as above described were used in three different decks numbered 1, 2 and 3 respectively 
having axial disk spadngs of 6 inches, 3 inches and l.S indies respecthrdy, the number and 
15 anvigenoent of dedcs were varied and the gapspadngt - 1 inch wasused. In each test, 900 
grams of6 inch long strands were fed to the orienting systems ha^ng differii^ numbers and 
arrangements of decks The results of the tests are shown in Table I. 



Table 1 



Top Deck (deck no.) 


1 


None 


None 


None 


Intennediate Deck (deck no.) 


2 


2 


1 


None 


Bottom Deck (deck no.) 


3 


3 


3 


3 


Overflow from ead of Orienter (grams) 


m 


250 


Kd 


550 


Footprint - Length of Laid Mat (inches) 


18 


>48 


48 


>48 



20 

It is apparent that agnificantly more rfFective system in temis of avoiding segregation 
by length and ensuring high throughput per foot of orienter (measured in the plane of the 
diafts and perpendicular to tiie shafts) is provided when three decks are used in a system 
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constiuaed in accordance with the present invention. When the praent invoition is not 
used, the foot print of the system increases significantly from 1 8 inch to at least 48 inches. 

It is best whoi opaating the orienter, to direct the main flow of strands onto the tops 
of disks toward a position directly above the shafUle. onto the t^^ 
5 awayfiommidwaybetweentheshaftsasthegreatesttendencyoropportunityforplug^ 
at the poim imd way between the shafts where the peripheries of the disb on adjac^ 

cross. 

Having described the invertion, nwdifications win be evidem to those skilled in the 
art without departing fiom the scope of the invention as defined in the appended claims. 
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CLAIMS 

5 1. An orienting system for orienting wood strands comprising at least three decks 

bottom decks to form a series of said at least three dedcs stacked substantially vertically one 
directly above the other, substantially vertically extending passages through each of said 
decks, each of said passages in each said deck having a width defined by a pair of spaced 

10 walls, said decks being in vertically adjacent pairs, each of said pairs composed of an upper 
deck which may be cm of said top deck and said intermediate decks and a lower dedc yMdi 
may be one of said bottom deck or said intermediate decks, said passages through said 
bottom deck having a preselected vnd&t y measured in a first direction betweoi and 
substantially perpenAcular to said walls of said bottom deck, said wkhh y being suflSdently 

15 small to ensure orientation of said strands passing fherethroug^ to the deared mean angular 
deviation relative to a second direction substantially perpendicular to said first direction, said 
passages in an upper deck of each pair of vertically adjacent decks in said series have widths 
measured in said first direction conrelated with passage widths of passages through its 
adjacent said lower deck of said pair of dedcs so that a passage through said upper deck of 

20 each said pair of adjacent decks is divided into two passages by passages directly th^ebelow 
formed through its adjacent said lower deck of said pair of vertically adjacent decks, the 
combined widths of said two passages directly therebelow being equal to the width of said 
passage through said upper deck so that strands Ming downward though a passage in said 
upper deck may M direcdy onto only one top edge of a common wall between its said two 

25 passages directly therebdow in said lower deck, said top deck forming an upper dedc of one 
of said pairs of vertically adjacent decks and said bottom deck fommig a lower decdc of 
another of said pairs of vertically adjacent dedcs and eadi sdd intermediate deck fonniiig an 
upper deck with its vertically adjacent lower deck and a bwer deck with its immediately 
adjacent upper deck and wherdn said walls of said passages in each said upper deck in each 

30 said pair of vertically adjacent decks are substantially vertically and axially aligned one with 
each outer walls of a pmr of adjacent of said passages directly therd)dow in its said lower 
deck immediatdy therd>dow. 
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2. An orienting system as defined in daim 1 wherein said walls in at least said top deck 
are defined by axialfy spaced disks radially extending fiom a phirality 

5 to rotate said disks, the axial spacing between disks on the same shaft in said t^^ 

■ .1 . ^ ^ J A« L.^ J a1«»u«*m 

ICtt^L tt5 WlUC UIV i*MM*ia»«»^" — 

3. An orienting system as defined in daim lor 2 wherein said walk of said passages!^ 
all of said dedcs are fonned by said axially spaced disks radially extending fiom paraUd 
shafts. 

10 4. An orioiting system as defined in daim 3 wherein said vertical passages in each of 
said intermediate and said top decks positioned above said bottom deck have a width 
substantially equivalent to (2)"y fi)r a Stokes disk arrangement where n is the number of 
decks above said bottom deck. 

5. An orienting system as defined mdaims 2. 3 or 4 wherein said disks on one shaft are 
15 mounted midway between said disks on an ac^acent shaft in eadi of said decks. 



9 
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